Increased cholesterol sulfate and cholesterol sulfotransferase activity in relation to the multi-step process of differentiation in human epidermal keratinocytes.
In this study the synthesis of cholesterol sulfate is examined in relation to the process of squamous differentiation in normal human epidermal keratinocytes (NHEK) in culture. During the exponential growth phase, NHEK cells exhibit a relatively high colony-forming efficiency and appear undifferentiated on the basis of their morphology and expression of biochemical characteristics. At confluence, the cells undergo terminal differentiation that is characterized by the commitment to terminal cell division (reduction in colony-forming ability) and expression of the differentiated phenotype. An accumulation of cholesterol sulfate accompanies this program of differentiation. This accumulation of cholesterol sulfate parallels the increase in transglutaminase type I activity and the competence to form cross-linked envelopes, whereas it precedes the "spontaneous" formation of cross-linked envelopes. Increased cholesterol sulfotransferase activity appears to account for the increase in cholesterol sulfate. The cholesterol sulfate accumulation, as well as the increase in cholesterol sulfotransferase and transglutaminase activity, are inhibited by retinoids. However, the presence of retinoids does not prevent NHEK cells from undergoing terminal cell division at confluence. Two NHEK cell lines expressing SV40-large T antigen also undergo terminal differentiation at confluence and start to accumulate cholesterol sulfate. Two other, differentiation-defective cell lines do not exhibit an increase in cholesterol sulfate at confluence. These results show that epidermal keratinocytes in culture, like cells in the epidermis, accumulate cholesterol sulfate when undergoing squamous differentiation. This program appears to consist of a retinoid-insensitive step (commitment to terminal cell division) and a retinoid-sensitive step (expression of the squamous differentiated phenotype).